Using a sample of new dementia admissions who entered selected nursing facilities December 1992 through June 1994, this paper compares special care dementia units (SCUs) to non-specialized (traditional) 
nursing home care in their effectiveness in reducing physically aggressive behaviors within six-months of placement. Findings indicate that SCUs admit younger and more highly aggressive residents. Our results indicate that when differences in age and baseline levels of disruptive behaviors are controlled, SCU placement showed no positive or negative effect on the frequency of aggressive behaviors. Rather than SCU placement, it was the increased use of psychotropic medications and the reduction in the use of physical restraints that showed a relationship with lower levels of physically aggressive behaviors. While SCUs do not appear to be the hoped for panacea with regard to reducing physically aggressive behaviors, they still appear to serve a useful function within the broader context of the provision of services for residents with dementia within the nursing home.
Background
The percent of nursing facilities offering specialized dementia care (SCUs) tripled from 1987 to 1996. [1] [2] [3] [4] By 1996, 3,746 facilities, nearly 22 percent of all licensed nursing homes, offered organized dementia care in the form of specialized units, wings, or programs, with a total capacity to handle approximately 100,000 residents. 4 The growth in SCUs appears to be related to an increasing number of dementia patients and a growing preference for specialized care. Moreover, the growth and demand for specialized care can be expected to continue since the prevalence of AD and related dementias, particularly severe dementia, increases with advancing age. 5, 6 and the nation's elderly population will grow increasingly older over the next several decades. Despite the general reluctance of families to place their relatives into residential care, progressive deterioration inevitably results in placement for the majority of patients, 7 and placement in specialized settings appears to be preferred given the dramatic growth in the number of SCUs. 4 This growing preference for specialized residential care for dementia patients can also be seen as an emerging trend in assisted living environments. 8 Most dementia admissions differ from the typical long-term nursing home admission. They are younger, more likely to be male, more physically healthy with fewer ADL impairments, and more likely to enter facilities under private pay arrangements. 9, 10 In the years immediately following admission, their care requires more emphasis on activities and behavior management and less emphasis on physical health care needs. 10 It has been documented that a large percentage of nursing home residents with dementia are disruptive and agitated, thereby increasing the burden of providing care. [10] [11] [12] Much of the original interest in SCUs was based on testimonial evidence and case studies which indicated that SCUs lowered the rate of agitated behavior and catastrophic Effectiveness of Special Care Unit (SCU) placements in reducing physically aggressive behaviors in recently admitted dementia nursing home residents reactions through the use of specially trained staff, environmental features, and increased activity programming. [13] [14] [15] [16] [17] [18] [19] [20] [21] However, the effectiveness of SCUs in reducing levels of disruptive behaviors remains controversial. 22 In 1991, the National Institute on Aging (NIA) launched a special initiative to compare the effectiveness of SCUs with non-specialized nursing home care. It funded 10 studies. The National Evaluation of Special Care Units (NESCU) project was one of the 10 studies sponsored under this initiative. A goal of the NESCU project was to examine whether SCU placement lead to reductions in agitated and disruptive behaviors for recently admitted residents with dementia.
We report on our findings regarding the effectiveness of the SCU compared to non-specialized nursing home placement in reducing physically aggressive behaviors for a cohort of new dementia admissions six-months following admission.
Methods

Source of data
New admissions were drawn from a nationally representative sample of 106 SCUs and 47 non-specialized comparison facilities. 23 During an 18-month period, December 1992 through June 1994, all elderly dementia admissions entering participating SCUs and non-SCU comparison facilities, (non-specialized) were screened. Those who met the study criteria were recruited for the project. 24 Data collection included screening data, baseline and six-month follow up telephone interviews with family members and facility staff, and a review of residents' nursing home medical records over the first sixmonths of placement. Intake and six-month MDS assessments were collected along with data on the use of psychotropic medication and physical restraints.
Sample
During the 18-month recruitment period, 695 nursing home admissions were recruited-a response rate of 75.6 percent. Of the 695 recruited subjects, 495 entered SCUs and 200 were admitted to non-SCU facilities. At the close of the six-month period of placement, 596 residents survived in their original placements: 432 SCU residents; 164 non-SCU residents. 25 Among the 99 residents not in the final sample, 31 had died and 68 had been discharged prior to six-months.
Sample weights, variable specification, specialized statistical procedures
Facility sample selection and subsequent resident selection is best characterized as a stratified cluster sample. To avoid using biased estimates of standard errors, the present analysis used SUDAAN, a statistical package that utilizes a derived system of weights to produce unbiased standard errors. 26 Weights were created at both the facility and person levels. Tables 1 and 2 present the variables used in the model. Table 1 summarizes the operational definitions of each variable. Table 2 presents summary statistics for the sample, for SCU and non-SCU residents, and the correlation matrix for all variables.
Variables used in the analyses
The dependent measure, physically aggressive behavior, is a seven-item sub-scale of the 29-item Cohen-Mansfield Agitation Inventory (CMAI). 27 Measured as frequency of displayed behavior, the subscale contains: hitting, kicking, grabbing, tearing things or destroying property, pushing, scratching, and cursing/verbal threats of aggression. Internal consistency analysis on the measure shows an alpha of (= =.85 (NIA, 1996) . 28 The variables (as presented in Table 1 ), include 11 variables grouped into four categories.
• Facility characteristics including SCU/non-SCU placement;
• Resident demographic characteristics;
• Baseline resident characteristics; and
• Treatment interventions: The use of psychoactive medications and physical restraints. 29 (See Table 1 for detail operational definitions.) A single regression model was run on physically aggressive agitated behaviors. The model is presented as a series of four weighted regression equations run in SUDAAN. Each successive equation introduces an additional category of explanatory variables. This series of equations was run to provide a clear picture of the impact of each set of variables on physically aggressive behavior and the inter-relationships of the variables. 30 Table 3 presents the beta coefficients, standard errors, and multiple R-Squares from the weighted regression equations. Model 1 shows that level of physically aggressive behaviors among residents after six-months of placement was higher in SCUs and religious facilities and lower in larger facilities. 31 While significantly related to level of displayed physically aggressive behaviors, these facility characteristics explained only 8 percent of the variance.
Results
Model 2 adds gender and age. Age significantly affected level of physically aggressive behaviors. Older residents presented lower levels of aggressive behaviors, and when the model controls for the effects of age, the influences of SCU placement and facility size become insignificant, indicating that younger residents were more likely to be admitted into SCUs, while older admissions were more likely admitted to larger facilities. Controlling for the influence of age had no effect on the higher levels of physical aggression in religious facilities, perhaps indicating that the aggressive residents in religious facilities were older. The inclusion of age also significantly increased the power of the model to explain the variation in aggressive behavior.
Model 3 includes characteristics of the resident at the time of admission. Level of cognitive status and functional limitations show no relationship with the level of physically aggressive behavior at six-months, but baseline levels of disruptive behavior showed a strong direct effect. Controlling for baseline disruptive behavior increases the power of the model and made the effect of religious facilities insignificant. Age remained significant indicating that younger admissions were also more likely to be more disruptive.
Model 4, which includes the patterns of psychotropic medication and physical restraint used over the six-month period, increased the power of the model and clarified the relationships between physically aggressive behaviors at six-months and placement in religious facilities, age, gender, and baseline level of disruptive behavior. The complete model explains 38 percent of the variation in the level of physically aggressive behavior. Moreover, increased use of psychotropic medications was associated with reduced levels of aggressive behaviors, while increased use of physical restraints was related to the presence of more aggressive behaviors. Controlling for patterns of medication and restraint use, aggressive behaviors were higher for male residents, for residents in religious facilities, and for residents with higher baseline levels of disruptive behavior. Age remained significant indicating that older residents showed lower levels of aggressive behaviors. Controlling for medication and restraint use indicated that placement in SCUs or in larger facilities had no significant effect on levels of physically aggressive behaviors.
Discussion
SCU Effectiveness
The present study used a more rigorous definition of SCU than prior multi-site studies. It also used a nationally representative sample of SCUs. It therefore served as a good test of the SCU effectiveness for evaluating whether SCU placement reduced the occurrence of physically aggressive behaviors six-months after placement. Our results indicate that when differences in age and baseline levels of disruptive behaviors are controlled, SCU placement showed no positive or negative effect on the frequency of aggressive behaviors.
Rather than SCU placement, it was the heightened use of psychotropic medications and the reduction in the use of physical restraints that showed a relationship with lower levels of physically aggressive behaviors. This would indicate that the tailored use of psychotropic medications for seriously aggressive patients can lead to desirable therapeutic outcomes and that the general movement away from using psychoactive medications, as specified in the 1987 OBRA legislation, should not prevent the use of psychotropic medications when therapeutically indicated.
Before jumping to a conclusion that SCUs are not a valuable component in the provision of care for dementia residents, we need to closely examine the results of the model, the findings from other SCU studies, and consider SCUs in the broader context of the role of nursing facilities compared to other forms of residential care.
While the findings indicate that SCUs have no direct effect on aggressive behaviors, baseline disruptive behavior in SCUs was significantly higher compared to non-specialized nursing facilities ( Table 2 , p < .01). Comparing admissions between SCUs and non-specialized facilities (data not shown), 44 percent of the admissions to SCUs vs. 33 percent of non-SCU admissions presented disruptive behaviors, and among those with disruptive behaviors, 37 percent of the disruptive admissions to SCUs presented extremely high levels of disruptive behaviors compared to 30 percent for the non-SCU facilities. Despite admitting more disruptive residents with greater levels of problem behaviors, SCUs showed greater reduction in the use of psychotropic medications over the six-month period ( Table 2 , p < .01). This might indicate that SCUs made greater efforts to tailor the use of behavior-altering medications. And while not absolutely reducing the levels of physically aggressive behaviors, it is also likely, that placement in SCUs did not lead to increased combative behavior which could be expected if residents prone to aggression were repeatedly exposed to unskilled staff interventions. 32 SCUs in nursing homes may prove to be beneficial to nursing homes against the encroaching competition from increasing numbers of assisted living environments. Perhaps this is because they tend to admit more disruptive residents. Even though the number of specialized (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
Significant differences between SCU and Non-SCU residents; * p < .05; ** p < .01; *** p < .001 dementia units within assisted living centers is growing, such centers would unlikely be prepared to take highly disruptive placements. In fact, SCUs targeting the disruptive patient are likely to be admitting larger numbers of former assisted living residents when disruptive behaviors exceed the ability of the assisted living environment to effectively deal with such residents. SCUs in nursing facilities may be serving a particular niche which allows facilities to serve a wider population and thus, compete more effectively with the growing number of assisted living facilities. Also, since dementia patients admitted to SCUs are also more likely to be entering under private pay arrangements, SCUs are more likely to be seen by administrators as a valuable asset to the overall financial status of nursing homes. In taking on more aggressive residents, the availability of an SCU within a facility may also serve to benefit the non-demented residents in that facility. As presented by Teresi, Holmes and Monaco, 33 the co-mingling of dementia and non-dementia residents has a deleterious effect of the non-demented residents. The use of SCUs to segregate aggressive patients could be expected to have a positive effect on the mental and physical health status of the non-demented physically frail residents. 33 Additionally, while not effective at reducing physically aggressive behaviors, SCUs do appear to increase positive outcomes for SCU residents by slowing the loss of positive affect and other residual strengths of the dementia patient. 34 In short, while SCUs do not appear to be the hoped for panacea in regards to reducing physically aggressive behaviors, they still appear to serve a useful function 2) Use of physical restraints is a measure of how frequently restraints were used each month: Geri-chairs, trunk and limb restraints in chairs and beds, and side/bed rails. Information on restraints was abstracted from the resident's medical record. 30. If missing data items are not available from other sources, a hotdeck imputation procedure was employed. This procedure randomly selects a value from among sample members with similar characteristics. 31. SCUs tend to be in larger facilities and we tested for an interaction between facility size and SCU but found no significant effect so dropped from model 32. 
